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Statement of the problem 
CHAPTER I 
THE PROBLEM 
The purpose of this thesis is to construct and evaluate 
,!!; test .1£ measure the ability of 6th~ 7th and gth gra.de pupils 
!Q. read and interpret graphs such as are found in text books 
for these grades. 
Justification of the problem 
The newer text books contain an increasing amount of 
graphic material by means of which the author hopes to make the 
text clear~ An analysis of six text books in grades 6-g dis-
closes the folloWing data on graphs contained in them. 
Subject Grade Name of Book No. of Graphs 
History*· 7 Rise of Our Free Nation ~f History 7 Story of Our Republic 
History l Our United States 17 Ge0graphy GeograEhy of Lands 
·verseas ~~ Geography ~ Geography of the World Geography Our \{orl.d Today 71 
Pupils will encounter much graphic material in high school 
text books and in adult reading. The nation is'becoming more· 
statistically minded~ and·as a result, increasing amounts of· 
statistics in graphic form are appearing in newspapers~ 
* 
I 
• 
magazines an<l periodicals. 
Arkin and Colton 1 write: 
In 
"The graph is now an essential tool. for 
the student~ the business executive; the 
educator, the banker, the biologist, the 
psychol.ogist~ the engineer~ the sociolo-
gist as wel.l as for people in all-other 
:fields of endeavor." · · 
2 an articl.e by Wrightstone, he says: 
n The use of graphs as a t~aching tool seems 
also about to be :forced upon us from with-
out. Newspapers, magazines and books are 
using graphs in increasing numbers to 
clarify the text or to carry data not in-
eluded in the printed text. All readers 
of current literature have frequent eon-
tact with graphs. This throws upon the 
school the responsibility for teaching 
pupils how to read graphs." 
Children need to be taught how to read and interpret these 
materials if they are to use them effectively.. Too many teach-
ers assume that ability in this area will somehow be acquired 
without definite instruction~ or neglect to give instruction 
because they feel. inadequately prepared to teach it. Much has 
been written concerning the responsibility of the school to 
teach the reading~ constructing and interpreting of graphic 
material. Yet it is quite evident that at present ver,r little 
is done about giving instruction in this area. In an article 
lHerbert Arkin and Raymond R. Colton~ ~raphe~ How to 
Make ~Use ~; Harper and Brothers, New York, 1'9'5"6'~p. 221\. 
2J. Wayne Wright stone, 11 Grotfth in Reading Maps and 
Graphs and Locating Items in Reference Books," School Review~ 
Volume 47: 759-766; December, 1939. 
1 Harris Harvill writes! 
"Citizens of the modern age must be ski~l~ 
ful in understanding and using the graphic 
method for presenting infor.mationo Social 
studies teaehers share in the responsibility 
for teaching these necessary skills and enrich 
their teaching by the assumption of that 
responsibi~ity.u 
2 In the same article Harvill says: 
"There is ample evidence to prove; however, 
that teachers as a group are making insig-
nificant use of this unrivalled method for 
presenting statistical comparisons. W. c. 
Brinton declares, 1at present most educators 
are graphically illiterate'." 
lHarris Harvill~ "The Use of Posters, Charts~ Cartoons, 
and Graphs, 11 Eighteenth Yearbook, National Council for the 
Social Studies, 194'7, p. 110. 
2 Ibid., p,. lllo 
CHAPTER II 
REVIEW OF RESEARCH 
A review of the literature in the field was undertaken to 
determine what has been done in the teaching, testing of 
graphic material.. The writer could find no test which deals 
entirely with graphs. Several tests on study skills· and social 
studies contain a sub-test on graphs together.with other skills 
but none contained graphs alone. 
Studies .2!! pupil 1 s ability to read graphs 
Thorp 1 gave a series of tests and exercises to 556 pupils 
in grades 4-g over a period of six weeks. The purpose was to 
determine children's ability to use tools necessary for effec-
tive geography study. An experimental group of sixth grade 
pupils were given intensive instruction in the use of tools. 
Test 5 was on graph reading to determine the ability to inter-
pret a picture graph. Questions were on (1) the reading of 
rank and (2) applying the findings to diagrammatic pictures. 
Another exercise on reading and interpreting a bar graph showed 
a constant increase in percentage rise from grade 4 to g; with 
the experimental group in the lead. On the exercise to tabulate 
lMary ~cher~Thorp~ ustudies of the Ability of Pupils in 
Grades Four, Five, Six, .Seven, and Eight to Use the Geographic 
Tools;" Thirty;-Seeond Yearbook~ The Nati.onal Society for the 
Study of m>ucation, February, 193~pp. ~94=~o7. --
... , 
4 
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' 
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readings from a line graph the experimental group was again 
superior. According to her study~ the line graph proved easier 
than the bar graph. 
One of the results of the testing program was a tabulation 
of suggested grade placement of geography tools by grades4 The 
part of the table that concerns this study is the section-on 
graphs. Her suggested grade placement for graphs follows. 
IV IV v v VI VI VII VII VIII VIII 
.B A B A B A B A B A 
Picture Graphs I* T* T D* D D 
Broken-line Bar Graph I I T T D D D D 
Graph Interpretation I I I T T T D D 
Making simple graphs I T T D D D 
Making circle graphs I I T T D D 
Numerical study in 
graphs I I T T T 
1 Thomas reports the results of an investigation of the 
ability of children to read graphs. It was not concerned with 
the use or value of graphs~ or with methods of teaching. The 
test was given to 355 children in grades 4~ 5~ 6~ and 7. Five 
types of graphs were used~ a circle graph~ a two-dimension dia-
gram, a horizontal bar graph~ a multiple-picture graph and a 
line graph. The questions asked about each graph were: 
1. The reading of rank 
2. The use of a key 
lKatheeyne c. Thomas, "The Ability of Children to Inter-
pret Graphs," Thirtz-Second Yearbook; The National Society for 
the Study £t Education, February, l9337:PPe ~92=49~. ---
* '!=Incidental *~=Teach *D=-Drill 
'•(J 
. '1 
5 
3. Interpretation of the significance of the graph. 
Conclusions of this investigation were that: 
1. Reading of rank was easiest tor all grades for 
the two dimension diagram, pictorial graph and circle graph, 
but pupils of all grades found it harder to read rank from a 
line graph; only.3 of 10 can do this in the seventh gradeo 
2. Reading quantities by interpreting keys involved 
skills not yet gained in the fourth and fifth grades and the 
findings were further complicated by inaccuracies in arithmetic 
3. Children above the fourth grade can read simple 
graphs if adapted to their attainments in the tool subjects. 
4. Picture graphs; two-dimension diagrams and circle 
graphs are the easiest for all pupils of all grades to read~ 
5. Line graphs are the most difficult for children 
at all levels tested. 
6. With proper instruction and explanation~ children 
in the seventh grade ean interpret all simple graphs. 
Washburne 1 conducted an experiment of the various graphic 
tabul.ar; .and textual methods of presenting quantitative ma-
terial.s. As a result of the experiment, he formula~ed some 
rales. The ones concerned with graphs are! 
1. For complex or slightly static comparisons; 
use a Pictograph. 
2. For extremely simple static comparisons; 
use a line graph. 
lJohn Noble lfashburne, 11 An Experimental Study of Various 
Graphic~ Tabular and Textual Methods of Presenting Quanti ta-
tive Material;" Journal of Educational Psychology, Volume lg; 
361-76, September, 1927~ · 
:;. For dynamic comparisons, use a line graph. 
4. For speciric amounts, use round numbers. 
Wrightstone 1 conducted a study in which he used goo pu-
pils from Grades 7-12. He equated two groups for age, educa-
tion and social status. Facts were presented to one group from 
pictorial. statistics while.the other group were given the same 
facts using conventional graphs. Results of the study revealed 
that: 
1. Pictorial statistics were more effective in lo-
cating specific facts and information than were the bar, circle 
or line graphs. 
2. For purposes of interpreting facts and trends, 
and also the immediate reeall of facts presented, neither pic-
torial statistics nor regular graphs were superior. 
:;. In the delayed recall of facts~ tested after 24 
hours, memory of facts gained through pictorial statistics was 
superior. 
4. Pictorial. statistics were more interesting. 
2 Harper and Otto conducted an experiment to measure the 
educational. value of specific instruction in the interpreta-
tion of graphic materials. Four experiments were carried out 
in eonneetion with the teaching of geography with 365 ehil.dren 
l.J. Wayne Wrightstone~ "Conventional Versus Pictorial 
~raphs~ 11 Progressive Education, 13: 46o-462~ 1936. 
. 2R. A. Harper a:t:!d Henry J. Otto, "An ~aluati9n of Graphic 
Instruction Material," Thirteenth Yearbook, National. Element-
ary Prina.ipal~ VoJ.ume XIII: No. 5, pp. 223-237, June, J.93IL 
in the fifth and sixth grades. Control and experimental groups 
were used. <The same material was covered with both groups~ but 
the experimental groups used the eircle~ bar~ and line graphs 
as supp~ementary material in eonneetion with the unit. 
A special test of six grapns was developed to measure 
growth in the abi~ity to interpret graphic materials. The test 
included bar, line and circle graphs.. Two types of questions 
were used: (1) the relative type such as, "What month had the 
most rainfall?" and (2) the statistical type~ such as 11 How 
many inches of rainfall was there in September?r1 
Results of the experiment indicate that: 
1.. The graph presents a dif'ferent kind of info:rma-
tion than is generally presented in text books in geography. 
The text seldom discussed the relative importance of various 
factors, a type of information whieh the graph presents. When 
in the course of geography study~ it is found desirable to 
present this type of comparative information, it would seem 
that the graph is the best medium to use. 
2. Children in the fifth and sixth grade can derive 
this type of information from the graph readily, and are as 
much interested in graphs as they are in pictures or other 
types of visual materials. 
3. The statistical type of information from a graph 
e) belongs more to the arithmetic cour.se than geography. 
The results did not show significant differences in the 
experimental groups beeause of supplementary instruction in 
graphs but showed a distinct attitude on the part of teachers 
and pupils in favor of the use of graphs. This study~ however~ 
did not compare children who had had no experience with graphs 
with children who had learned to interpret graphs. It was a 
comparison of two groups both of which had previously had ex-
perience with graphs~ but only one of whieh was given inten-
sive supplementary instructiono 
Pupil growth in social-studies skills as reading maps and 
graphs was investigated in the study by Wrightstone.1 The 
study attempted to answer these questions: 
l" How does growth in social-studies skills progress 
from grades 7~12? 
2.. What is the rate of growth in terms of mental· 
age status from grades 7=12? 
39 What is the rate of growth in terms of chronologi~ 
cal age status of pupils from grades 7-12? 
4.. vfuat are the intercorrelations between various 
factors and skills dealt with in this study? 
The Iowa Every=Pupil Test of _Basic Skills was given to a 
random sampling of pupils in grades 7-12~ and test data on 
graphs, maps and references were transmuted into standard 
scores .. 
lJ. Wayne Wrightstone~ "Growth in Reading Maps and Graphs 
and Locating Items in Reference Books~" School Review~ Volume 
47; pp. 759-766~ December, 1939. 
9 
Conclusions drawn from this study are: 
1. In the reading of graphs, a gradual growth con-
tinues from grades 7-12. 
2. For pupils in any grade who have an M.A. of 14 
years, the acquisition of social-studies skills is rapid, but 
decreases proportionately thereafter. 
3. To the ehronologieal age of 13~ but only sl~ghtly 
thereafter, the process of growing older seems to have some 
relation with the develepment of skills in reading maps and 
graphs. 
4. The correlation between M.A. and ability to read 
graphs was • 49 .. 
Strickland 1 conducted a study concerned with the use of' 
graphs witk the f'eur lower grades of' the elementary school to 
discover: 
1. What types are intelligible to children at the 
different levels from grades one to four. 
2. 1'fuat types of graphs ean be understood at the 
mental levels Within each grade. 
3. What m~nimam of instruction is needed to make 
these graphs intelligible at the levels studied. The study was 
not concerned with the value of graphs nor the amount of' learn-
ing gained through the use of' graphs. The experiment eovered 
lRuth G. Strickland, "A Study of' the Possibilities of 
Graphs as a Means· of' Instruction in the First Four Grades of thE 
Elementary School~" Contributions to Education~ N0 • .lli~ New 
York: Teachers College, Columbia University, December, 1939. 
-~ 
1.0. 
a period of six weeks. Four hundred and sixty-one pupils were 
used in the experiment. Graphs were taught during these weeks 
~ in connection with units of work. 
Results of the experiment show that: 
1. Graphs designed for children and associated with 
their interests ean be introduced at an earlier age than is 
now customary. 
2. There was no great difference in scores in the 
final test between the groups given instruction and those not 
given instruction for these grades. 
In a study of grade placement of social-studies materials~ 
Mathews 1 tested among other things~ the reading of various 
kinds of maps and graphs. He found that skill in oomprehending 
and interpreting graphic representatiqns increaEp!d gr~dually 
from grade 4 to grade 12. He found the eireular graphs easiest 
the line graph most difficult and the bar graph·of intermediate 
difficulty. 
Tests containing graphs 
The 11 Iowa Every-Pupil Test of Basic Skills, 11 Advanced 
Battery~ 2 contains a sub-test on graph reading. Following are 
1c. o. Mathews, 11 The Grade Placement of Curriculum Materi-
als in the Social Studies~" Teachers Oollefe Contributions to 
Education, No. 241. New York~ Teachers Co lege, Columbia --
University, 192o:-
2H. F. Spi tz.er, The Iowa Every;":'"Pupil. Tests of Basic Skills 
Work-Study Skills, Advancedl3'attery, FOrm 0, Boston; Houghton 
Mifflin Company, 19~0. 
j_:t_ 
the types of graphs used in the test and a sample q~estion for 
each type. 
1. 
2. 
4. 
Pereenta:ge Bar Graph on Bananas. 
"Which is perhaps the most outstanding 
fact shown by this graph?" 
Circl.e graph. 
11 What propartion of 1930 immigrants 
came from Spain? 11 
Double line graphQ 
11 When did the value of silver produetion 
reaoh its peak? 11 
Picture Graph. . 
nl! taxes and interest continue to rise 
from 1914-1922, in which year 1914 or 
1.920 was the price of corn higher? 11 
Double Bar Graph. 
11 About how many tons passed through the 
Suez Canal in 193g? 11 
' -
The Tyler-Kimber Study Skills Test1 tor grades 9-16 con-
tains a sub-test on graphs. The test includes questions on the 
Dot Map, the Pie-diagram~ Area graphs and Line graphs. 
In an unpublished thesis~ Edgar 2 constructed a test on 
Map Skills which contains a sub-test on graphs. The types ot 
graphs used and sample questions follow: 
1. Bar graph. 
"What does this graph represent?" 
lHenry.lf. Tyler and George Co Kimber~ Tyler-Kimber Stu~ 
Skills Test, (California, Stan~ord University Press, 8tanfo 
University, 1937) .. 
2Wil.liam John Edgar~ 0 The Construction and Evaluation ot ~ 
Diagnostic Test on Map Skills for Grades Ten~ Eleven, and 
Twelve to be Compared with the Results of an Identical Test for 
Grades Seven~ Eight; and Nine~ 11 unpublished Ed.M. T.hesi's, 
Boston University~ School of Education, 1949. 
:12 
2 .. 
4. 
Circle graph .. 
11 or the total uses of coal; what per-
. cent is used as railroad fuel?"' 
Combination line and bar graph. 
11 What is the warmest month? 11 
Line graph with two variables. 
"What population does the dotted line 
represent?" 
The questions involved the ability to grasp the topic of 
the graph from the title; to read amounts from the graph; the 
use of a key and ability to make comparisons. 
Day 1a1so constrttcted a test on social studies skills in 
an unpublished thesis; of whieh Part III is on tables and 
graphs. Questions were on the bar graph, pictograph; circle 
graph and line graph.. She reports that pupils showed most 
abill ty on sub-test IV, v, and VI and sub-test VI was the sec-
tion on graphs .. 
.2 
In an unpublished thesis Littlefield constructed a test 
on map skills in which one seetion contains questions on three 
types of graphs; the bar graph, eirele graph and line graph. 
Questions.tested (1) ability to grasp the topic of the graph 
from the title~ as 'iWhat farm crop does this graph give in-
formation about? 11 (2) ability to make comparisons, as 11 How much 
lEJ..la E. Day, 11 The Construction and Validation of a Social 
Studies Skills Test fer Grade Seven~ 11 unpublished Ed .. M. Thesis~ 
Boston University, School of Education~ 1943. . 
~· 2Harold W. Littlefield, "The construction and EValuation 
of a Diagnostic Test on Map Skills for Grades Six; Seven, and 
Eight, 11 unpublished Edc.M. Thesis~ Boston University~ School of 
Education~ 194-7. 
1.3 
-/~ 
:14 
more sugar per person did country A use than country B?" 
(3) ability to read amounts~ as 11 What was the eountry's popu-
.. 
·e lation in 1g6o?" 
... 
e 
.. . -_, . 
--
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CHAPTER III 
CONSTRUCTION OF THE TEST 
The prob1em of constructing the test involved research 
into the different types of graphs~ their proper construction 
-
and the level of difficulty of the graphs suitable for grades 
6, 7 ~ and g• The following steps were undertaken in construct-
ing the test: 
1. Reviewing the literature to see what types of 
graphs to use and how to construct them. 
2. Finding out what experts in the field considered 
the necessary abilities to read and interpret graphs. 
3. Se1eeting the item form to use. 
4. Constructing the i tem·s'. 
5. Selecting the type of seoring to use. 
6. Administration of the test. 
Trnes of ,graphs 
The writer made an analysis of six te1ft books in current 
use in grades 6~ 7, and g to determine the types of graphs 
pupils would encounter in their reading. T.ne graphs selected 
for the test were representative of those in the text books. 
These were: 
1 Pictograph . .. 
2 Single bar graph (vertical) 
3 Horizontal bar graph with figures 
~ Line graph with two variables 
5 Horizontal bar graph (percentage) 
15 
o Pictograph (percentage) 
7 Circle graph 
8 Line graph with tw9 variables and 
separate scales f'or each variable 
9 Double bar graph 
10 Combination bar and pictograph (percentage} 
A·subjective estimate of' the dif'f'iculty level of' the 
various graphs was determined simply by considering_the number 
of' dif'f'erent elements or components which the graph was attempt 
ing to describe. For example, a bar graph providing inf'ormatio 
concerning f'our measures or statistics would be considered more 
dif'f'icult than a bar graph describing one single characteristic. 
Abilities to measure 
For this step, it was necessary to review the research to 
see what abilities experts in the f'ield considered ·necea~ary 
f'or pupils to possess in order to read and interpret graphs. 
The manual f'or The Iowa Every-Pupil Tests of' Basic Skills2 
lists these skills as necessary f'or reading and interpreting 
graphs: 
1 
1. To comprehend f'rom the title the topic on 
which a graph gives information. 
2. To recognize f'rom sub-titles and row or 
caption headings what is shown by each part 
of' the graph. 
Manual f'or the Interpretation of' Iowa Every-Pupil Teats ~---- --- --- -- ----Skills, Form o., Houghton Mitf'li~ Company, Boston, 
:16' 
-3. To read amounts from.a graph 
lJ.. 
5. 
6 •. 
1· 
EL. 
9. 
a. by using scale on line or bar graph 
b. by interpreting sectors of a circle 
on a circle graph 
c. by using special symbols and a key 
To compare two or more values read from a graph. 
To realize that percentages and proportions do 
not give absolute amoGnts. 
To determine trends as shown on a line graph. 
To determine underlying relationships through 
correct interpretation ot a graph. 
To grasp the outstanding facts portrayed by a 
graph. 
To determine rank from an unordered list~ graph 
or map. 
In a study on the ability of children to interpret graphs~ 
Thomas 1 lists these abilities: 
1. The reading and marking of rank. 
2. Ability to use a key. 
3. Ability to interpret significant data. 
The writer's test was designed to include items to measure 
the following abilities selected after research. Following 
each ability listed are the items in the test which measure 
this ability. 
1. To comprehend from the title, the topic on 
which a graph gives information. 
Items 2~ 11, 12. 
1Katherrne C .. Thomas; 11 The ability o:f children to Inter-
pret Graphs; 1 Thirty-Second Yearbook~ National Society tor 
the Study of Education, February, 19)3, pp. 492-494. ---
Item form 
2. To recognize from sub-titles and row or 
column headings what is shown by each part 
of the graph .. 
Items 2~; 3~; 5~; 57. 
3.. To read amounts from a graph. 
a. by using scales · 
Items 1; 3~ 6, 7~ 13, 14~ 22; 29, 
30; 3g, 4o, ~g, 50. 
4. 
by interpreting sectors of a circle 
on a circle graph. 
Items 33~ 3~, 35, 36, 37. 
by using special symbols and a key. 
Items 3, lt, u; 16, 21; 22; 23, 
24, 25; 26; 27, 3g, lto ~ ~g, 50~- 53 .. 
To compare. two or. more values. from a graph. 
It~ms 4, g, 10" 17, 23, 241 25'~ 31, · 32, 33, 311-, 35, 36, 37, 41, 4), 44, 
45, 46; 47, 49~ 52; 56, 5g, 59, Go. 
To determine trends. 
Items 4; 21~ 26~ 27; 35; 39. 
6. To realize that percentages and proportions 
do not give absolute amounts. 
Items 16~ 20; 29, 30; 35; 36. 
To grasp outstanding facts portrayed by a graph. 
Items 5, 9; 15; 1g; 19; 42, 51. 
The next step was to determine the types of items to use. 
Simple recall and completion type were discarded because of the 
difficulty of scoring the items. Alternate response items such 
as the true-false type have the advantage of covering more ma-
terial than other types and are easy to score but were discardea 
because of the guessing factor. The matching type did not 
appear to be suitable for the test either.· 
Multiple choice Was finally chosen as the type most suit-
======~================================================*===-----
able .. 
l 
According to Greene and Jorgensen: 
11 The multiple ehoice and its numerous variants 
perhaps represent the most valuable and at 
-the same time the most widely applicable type 
of objective test item.. It is highly objec-
tive in scoring. It is readily although not 
necessarily easily; adaptable to the measure-
ment of discriminative power, inferential · 
reasoning, interpretive ability; reasoned 
understanding, generalizing ability, and 
other types of outcomes deriving from the 
pupil's ability to apply and use facts.. It 
is highly objective, and can be readily 
scored either by hand or by machine."-
Construction of items 
After determining the item form to use; the next step was 
to construct items to measure the abilities· selected. Many 
more items were made for each graph than would be used in the 
final testo These items were submitted to m'embers of a seminar 
for criticism and evaluation. With their help; ambiguous; 
minute and dupl.icate questions were eliminated; resulting in a 
preliminary test of 10 graphs and g~ items. 
The preliminary test was given to 15 seventh grade pupils 
in the writer's school; since the final test was not to be 
given to the seventh grade, due to lack of necessary data on I. 
Q,. and reading grade. 
T.he purpose of this test administration was to determine 
the length of time necessary for the final test; the reaction 
of the pupils taking the test; any ambiguity in the directions 
lHarry A. Greene; Albert N .. Jorgensen and J. Raymond 
Gerberioh; Measurement ~ Evaluation in the Elementary School. 
Longmans; Green and Company, Inc., NewYor~, 1951 •. 
or the questions and any other physical factors of adminis-
tration. Because of the length of the test, it was divided 
into two parts to prevent fatigue and loss of interest.. The 
tests were given on successive days~ timed and scored by the 
writer. 
Questions which appeared too easy }Jecause answered 
correctly by all 15 pupils were eliminated~ resulting in a 
final test approximately one hour in length. 
!m.! of scoring 
For ease of administration and scoring~ one type of re-
sponse was maintained throughout the test. The correct re-
spc>nse was indicated by filling in the space under the correct 
number.. A sample on the front cover of the test booklet 
served to familiarize the pupil with the type of response 
called for. 
20 
·' 
CHAPTER IV 
ANALYSIS OF DATA 
The fina1 test was administered to 69 pupils in three 
eighth grades and 94 pup11s in four sixth grades in a Boston 
public sohoo1 district, making a total Qf 163 pupils. The 
population sample was made up of many nationalities and socio-
economic groups, representing a good erose section of the popu-
lation in the Boston schoo1s. 
Data on the I.Q. for the eighth grades were obtained from 
the Terman-McNemar Test of Menta1 Ability~ Form C , a city-
wide test given i~ September~ 1952. Data for the I.Q.. 1s for 
the sixth grades were obtained from the Kuhlmann Anderson Test~ 
a eity-wide test given at the same time. Reading grades for 
the sixth grades were taken from the Sangren Woody Reading 
Test, Form A given in· September~ 1952. Reading grades for 
the eighth grades were taken from the Otis Silent Reading Test; 
Form BM given in September; 195~. 
The tests were administered by the fuome room teachers, and 
were scored by the writer. 
Data on the tests were ana1yzed to determine: 
1. Distribution of test scores of the writer's 
test for each.grade and tota1 test scores. 
2. Comparison of test scores for each gradeo 
3. Distribution of reading grade scores for 
each grade. 
21. 
·~;.; 
4. Distribution of I.Q. aeores for each grade. 
5. Correlation of test scares and intelligence 
using data on the eighth grade only. 
6. Correlation of teat scores and reading grades 
using data on the eighth grade only. 
7. Item analysis to determine the differentiating 
capacity of each item. 
g• Validity. 
9.. Reliability. 
The following tables and graphs are the result of the 
analysis of the 163 tests given. 
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Test Scores N=94 
Figure 1; Distribution of Test Scores for Grade 6. 
Mean = 41"4 
S .. DII = 10 .. 97 
The abeve .figure shews the distribution ef 94 test SGH!l:tes 
ef pupils in grade 6~ Tlae range af seores f.er this grade is 
frem 14- to 56.. 'Ihe skewn~ss in the graph indicates that this 
test was easy far a large number of' pupils even "tkott(h ne one 
received a pe~eet scol!e.. Pupils in this- grade show a wide 
~ange of ability in x-eading and 1nterp:-eti:ng rrapks.. The mean 
• f&r this grade :i.s 41 .. 4 and the standard deviation is 10 .. '97 .. 
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Figure 2. Distrib\1tion o~ Test Scores ~or Grade 8 
Heaa = 4g,.3 
S .. D .. = g.,37 
The abeve figure snows the distrib~tiom ef 69 test scores 
in grade g., The range et: seeres is from 13 .... 5g.. Th.e skewness 
shewn in the graph indicates the test was easy tor a large 
number of pupils although na ene reeeived a perfeet seore .. 
Tkere is a wide range of ability to read and interpret graphs 
111 this grade.. The mean seore is 4g~3 and the standar4 dev1a-
t1om is ~t,37 o 
TABLE I 
Comparison of Total Scores of Grades 6 and g_ 
S.E. S.E. 
Grade No .. Mean S.D. Mean Diff. Diff. O.R. 
6 94 41~~4o 10.97 1.14 
c ""' ., ....... 
,, _,, 
'-'O;I'J ... ..) ... 
69 4g .. 30 g-37 1 .. 01 
Formula for O.R. 
Table I shows a comparison of the total scores of 94 
pupils in grade 6 and 69 pupils in grade g. The difference 
between the two means was computed~ also the standard error of. 
the means. Next the standard error of the difference was 
figured. Using the-formula above~ a critical ratio Was obtain-
ed.. The one per. cent level or ori tical ratio of 2.576 was used 
.. 
to determine the significance of the difference ... · The cri tic·al 
ratio of 4.54 shows a significant dif'ference between grades 6 
and g in favor of grade g. The test shows a definite rise in 
percentage. of success from. one grade to another which is the 
result of maturation and training. 
Formula for S.E. Diff. (M1 - M2 ) = 
:• 
25 
6 l 
br--·t···· 
4 _, ____ -
3 ---+---- --
2~ ----------1 ... .4---
! I 
. ' . I 
.. -- ------ --· .. -_- -_ -~--~~ L. [~ ·---~r~ --~ -_--- --~ 
. -__ -_ ~- ----- -r-· 
---- ·- -- . - ..... _-t ..... ----- .... --r-···--· -
~ --~~---- ~- I 
··---~----
··-· ----- 1-.. - ---- -----1---1-+--+---L-+-t--+--t--1 j 
-----t~ -··-- -- -----
-t----1-·---'--- ~- ---·-- ·-·--1---
-- ·-·- ······- ··-·-:-f- -· ..... ···- -- .... -- .. 
. r--
·- .... -
-- r- ·- .. 1 .... 
·-·t-- -:···· :-:---
. I . I . 1 
'-+--"""'f---"'"'---~·+--1----11---f- .1. __ +-,._-+----i---+--t--1 
.... -- ... ;.. 
- r--. - -- -
. ~- ... , --- '~ 
l i I . , I i ; 
. ! - :· 
I 
o~-~--._~~~~~~~~~~~~~~~~~~~~~~------~ l•$ 37'0 '&CJ' 4-0' "'li1f. lf•O 5~lr lo•O 1.•6 ..,.0 '7·5 t•O ~·s 't•O «t•5 lo-cJ 
Reading Grades N:94 
Fipre 3o Distribution af Reading Grades for Grade 6 
Mean = 6.5 
S.D., = l.o57 
The above fipre mows the distributioa of 94 r$ad1ng grade 
seeres fer grade. 6. Tlle ruge of seeres is from 2,.0 to l:OoO., 
This indieates a wide range of reading a'bllity., The mean for 
this grade_ is 6,.5 and the standard deviation is ~.57.. The s~ores 
41t are taken from ·the Sangren Woody Reading Test~ Form A given in 
Septembe:r~ 1952. 
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Distribu~ion of Reading Grades fer Grade gQ 
N = 69 
T.ne above figure shews the distribution Gf 69.reading grade 
. 
seores for grade to The range of scores is from 3o3 to 12o7~ 
indicating a very wide range of reading ability" -The mean :for 
this grade is 7o7 and the standard deviation is lo35 gradeso 
SeQres for the reading grades were obtained from the Otis 
Silent Reading Test~ Form BM~ given in September~ 1952o 
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Figure.~. Distribution of ~.Q. &cores for Grade 8 
N: 69 
The abev~ figure shows the distribution of' I .. Q.1 s f'or 69 
pupils in grade g" . 1'he range is from 63 to 137.. fhe mean· fer 
this grade is 102 and the standard deviation is·14 .. 6g~ 1ndi= 
eating a very normal segment of the population .. 
T.he I .. Q .. 1 s were taken from the Terman McNemar Test of 
Mental Ability given in September~ 1952 .. 
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I.Q. 
Figare '· Distribution of IQQo Seores for Grade 6o 
Mean = ~06o9S 
SoDo = 1290' 
N = 9lf-
The abeve figure Shows the distribution of I.Q. seeres for 
9lf- pupils in grade 6$ Th.e range of I.Q .. 1 s is from 71=137 ~ _Tlae 
mean IoQo fer this grade is l06o 9g and the standard deviation 
1s l2o0o 
The IoQ,o 1 s were. taken fNm the Kuhlmann Anderson Test 
given in Oetoser~ 1952o 
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Tllle above tigal'e is a seatter diagram showing the correla-
tion between I~Q~ and the writer's test' seores ror 69 grade g 
pu.pila·enly .. 
Oerrelatian was eomputed by the Pearson prad~et moment metnod~ 
!he eoeffieient of eorrel.at1on fer thi$ grade is ~61, .. !he r of .61 
indieates a moderate degree of relationship between I .. Q .. and ability 
to read and interpret grapks .. 
I.,Q .. seores were taken fro~ the Terman MeNemar Test of Mental 
Ability~ Form Cl. given in September~ 1952 .. 
30 
READING GRADES 
3·0 3·5 .. 0 4:5 5·0 5·5 6·0 6·5 7-0 7-5 8-0 8·!5 9·0 9·5 10•0 10·5 11·0 11·5 
56-60 L .2 1 2 
fi~.-55 2 2 2 5 4 2 3 2 2 1 
46-50 1 4: 1 2 1 ~ 2 ~1 2 
41-45 3 2 4 1 1 
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Pl~Pe So Seatterdiagram Showing Correlation Between 
Reading Grades and Test Soares rer Grade g 
r = o5l 
12·0 ,,2~ l-3-0 
2 
1 1 
I 
! 
. 1---1---
I 
-- - --··· 
The ab4lve t'ig1u•e is a seatterdiagram shoWing the eorrela= 
tion between reading grades and the writer•s test seores. 
Correlation was computed by the Pearsen produet-moment~ ~e ee~ 
e:ftieient of correlation is .5)... The :r of .. 51 shows a mederate 
degree of relationship between ~eading ability and ability to 
read and interpret graplls.. This indicates that abilities other 
than reading ability are required for reading graphs. 
Reading grades w-ere taken from the Otis Silent Reading Test; 
Form BN~ given in September; 1952~ 
.--· 
Item analysis 
An item should have the power to differentiate between 
the pupils who have the abilities involved and those who do 
not. One method$ commonly used to determine the dif'ferentiat-
ing capacity of the items is to compare the upper 25 per cent 
of pupils with the lower 25 per cent, and by statistical pro-
cedure to get a critical ratio for each item. This method, 
using the combined sixth and eighth grade scores, compared 
40 of the highest scores with 41 of the lowest scores. Items 
differentiating between the groups would be passed by a higher 
percentage of pupils in the upper group than the lower. 
First, the percentage passing the item in each group was 
f'igured. Then the standard error and standard error squared 
for each item was obtained by use of the Edgerton's Tables.l 
The next step was to get the standard error of' the dif'f'erence. 
The actual difference in percentage divide~ by the standard 
error of the difference gave a figure, the critical 
Dif'f. 
Formu.la used: c.R. = 
plp2 
ratio. 
The one per cent level of significance was used. This 
level, a critical ratio of 2.576, is commonly used in studies 
of this kind. Concerning this criterion for a true diff'erence 
'e lHarold A. Edgerton and Donald G. Patterson, "Tabl.e of 
Standard Errors and Probable Errors of Percentages f'or Varying 
Num?ers of Cases." Photostat f'rom,Journal of' Applied Psycholog"3 
VoJ.ume 10: 378-391, September, 1926. 
I • 
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Mills 1 says: 
11 If a given dift'erence between hypothetical 
and observed values would occur as a result 
of chance one time out of a hundred or less 
frequently~ we may say that the difference 
is sig.nificanto···~··One hundredth part of 
the area under a normal curve lies at a 
distance from the mean on the axis of 2.576 
standard deviations or more. Accordingly 
tests of significance may "be applied with 
direct reference to T~ interpreted as a 
normal deviateo A value of 2.576 or more 
indicates a signi:f'ieant difference while 
a value of less than 2.576 indicates that 
the results are not inconsistent with the 
hypothesis in question." 
The following table shows the results obtained by this 
method of item analysis. 
1Frederick C. Mills~ Statistical Methods (revised)~ Henry 
Holt and Company~ New York, 1938, p. ~71. 
TABLE II 
ITEM ANALYSIS 
e urer 4o tests .Lower 41. tests Percent B~E.ot Critical. 
of correct % of ,correct diff .. diff 0 Ratio 
Item answers answers 
l 1.00 93 7 .. 043 1.627* 
2 100 go 20 .065 3 .. 076 
3 100 g7.,5 12 .. 5 .053 2.35g* 
4 gg.,6 50 3g .. 6 .095 4.063 
5 9g .. 4 65 33)1- .. 07g lt.2g2 
6 95·9 g7.5 g_4 .059 1 .. 423*" 
7 1.00 g7.,5 12 .. 5 .053 2.35g* 
g 91 42 .. 5 4g .. 5 .090 5.3gg 
9 100 62.5 37·5 o077 !J..g70 
10 100 70 30 .073 4.109 
11 93 .. 5 45 4g.5 .,0g7 5·574 
12 100 72.5 27.5 .071 3·g73 
13 9g .. 4 47 .. 5 50.9 .. og2 6.207 
111- 9g.4 42.5 55.9 .og1 6.901 
15 100 77.5 22.5 .o66 3.11-09 
16 95.9 35 60.9 .. ogo 7.612 
17 73-g 37o5 36 .. 3 .103 3.524 
1g 93o5 30 63.5 .ogo 7·937 
e 19 93.5 27-5 66 .ogo g.250 
20 4 .. 9 12.5 -7.6 .062 o.o 
* 
*Items~ not significant at the one per cent level~ 
TABLE II. {eon 1t) 
ITEM ANALYSIS 
urer '+o tests Lower 41 tests Percent S.E.of Critical 
of correct % of correct diff. diff. Ratio 
tem answers answers 
21 100 57.5 42.5 .079 5.379 
.... 
22 66.4 22.5 43.9 .099 4.43'+ 
23 9g.14. 4o 5g.4 .ogo 7.300 
24 95·9 22.5 73.4 .073 10.054 
25 9g.4 3,5 63.4 .o7g g.12g 
26 100 4o 6o .. o7g 7.692 
27 9g.4 32.5 65 .. 9 .077 g.55g 
2g 73.g 37·5 36 .. 3 .103 3.528 
29 9g.4 52.5 45.9 .OS2 5·?97 
30 9g.4 60 3S.4 .ogo 4.goo 
31 100 67.5 32.5 ·~75 '+.333 
32 95·9 30 65 .. 9 .07S g.44g 
33 100 72-5 27.5 .071 3.g73 
311- 6g.,g 67.5 1.3 .103 .126* 
35 g6.1 30 56.1 .090 6.233 
36 95-9 27.5 6g.4 .077 g.gg3 
37 91 35 56 .,Og7 6 .. '+36 
3g 95o9 35 60.9 .ogo 7 .. 612 
~ 39 98.4 lt-2 .. 5 55.9 .ogl. 6.901 
4o 56.6 37·5 19.1 .. lOS 1.76g* 
*It ems,, not significant at the one per cent level. _ 
I j 36'. 
TABLE II (eon't) 
ITEM ANALYSIS 
e urer 40 tests Lower lh tests Percent S .. E.of Critical 
- .. 
of correct % of correct diff_ .. diffo Ratio Item answers answers 
41 55 .. 6 30 5S.6 ,.059 6.554 
42 95.4- 50 4-g.4 .OS2 5o902 
43 100 ~5 15 .055 2.556 
411- 9S .. 4 62 .. 5 35_.9 .079 4-.'544 
45 95·9 57·5 35_.4 .OS3 4.626 
46 95 .. 9 77·5 1S.4 .071 2_.591 
47 95-9 52.5 43.4 .os4 5.166 
45 100 67.5 32.5 .075 14-.333 
49 95·9 37.5 5S.4 .OS2 7.122 
50 95-9 50 lt-5.9 .os4 5 .• 464 
51 SJ..2 30 51.2 .094- 5.446 
52 9S.4 57.5 40.9 .051 5.049 
53 ss.6 22.5 66.1 .OS3 7.963 
54 56.1 22 .. 5 63.6 .og6 7·395 
55 l.OO 62.5 37.5 .077 4.S70 
56 1.00 67o5 32 .. 5 .075 11-.333 
57 51.2 10 71.2 .077 9.1.16 
5g g3.6 25 5g~6 .osg 6.659 
e 59 91 35 56 .og6 6.511. 6o gl..2 27.5 53 .• 7 ~093 5-774 
Table II Shows the item analysis of all 60 test items. 
Items 1, 3i 6i 7, 20~ 34-i and 4oi a total of seven items, are 
not considered valid items. All other items~ a total of 53 
items~ are abQve the 2.576 level and are considered vali~ in 
terms of total test score criterion. Elimination of a few 
non-significant items which were easy for both graups would 
reduce the time of the test to about 45 minutes but in so 
doing might deGrease reliability. 
Items 1, 3~ 6 and 7 required the ability to rea~ amounts 
from a graph and proved easy for all groups. However, a few 
easy items are necessary to give confidence to the less able 
p~pils. Item 20 was the most difficult item in the test. It 
was an~ered incorrectly by practically all pupils. Only two 
in the upper group and five in the lower group answered it 
correctly, and of the five in the lower groupi guessing was 
probably a factor. This item involved the ability to realize 
that a percentage graph does not give actual amountsi a concept 
whieh was not understood by this group. If a graph other than 
a pictograph had been usedi the same question would probably 
have been answered correctly by a larger· number of pupils. 
Item 34 also proved difficult for many pupils as it in-
volved the comparison of percentages on a circle graph in rank 
order and from the comparison, reasoning the anri'er. Item 4o 
was also difficult. This item involved selecting the right 
scale to use in reading the amount when two separate scales 
were used for the two variables. The use of a key to read the 
37 
amount in thousands may have also been a factor in this item's 
r 
difficulty. 
Validity 
This test is an example of face validity. The test ealls 
for the ability to read and interpret graphs and graphs are 
used in the test. It may also be said to have eurricular 
validity since the material selected :for the test was taken 
directly from text books in current use in the grades for which 
the test was designed. It also meets another criterion of 
validity - the rise in percentage ot success from grade to 
grade. The critical ratio obtained of 4.54 in favor of grade 
g is a significant difference. Concerning this criterion~ 
l Greene and Jorgensen says: 
Reliability 
11 This procedure is based on the changes 
which increases in training and maturation 
bring about. A valid reading test is ex-
pected to show significant increases in 
scores indicative of increased achievement 
as the tests are advanced from one school 
grade into the next. If second-semester 
algebra students do not 'show a higher 
accomplishment on a test in this field 
than they produced during their first 
semester of work in the subject~ there is 
reason to doubt the validity of the con-
tent of the test." 
The writer selected the odd-even technique for determining 
~ the reliability of the test. Thirty tests in grade g were used 
1Harry A. Greene; Albert N. Jorgensen, and J. Raymond 
.Gerberieh, Measurement and EValuation in the El~mentary School 
Longmans, Green and Company, Inc., New YOrk, 1951. 
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to determine reliability. A correlation was obtained between 
the odd and even items of these thirty tests using the Pearson 
product-moment formula~ T.he coefficient of correlation for 
half the test was .84. The reliability for the whole test 
was computed by applying the Spearman Brown prophecy formula. 
This gave a coefficient of .91 for the whole test. 
The r of .. 91 indicates the test is reliable and has high 
internal consistency •. The formula used for estimating the re-
liability of the whole test is: 
I 
I 
I 
I 
I 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Purpose o:f the study 
The purpose o:f this study was: 
~. To construct and evaluate a test o:f ability 
to read and interpret graphs :for grades 6 1 7, 
and 8. 
2. To answer the :following questions: 
a. Is there a di:f:ference in ability to 
read graphs between the sixth and eighth 
grade? 
b. To what extent is intelligence a :factor 
in ability to read and interpret graphs? 
c. To what extent is reading ability a :factor 
in reading and interpreting graphs? 
d. Is there need :for instructio~in reading 
and interpreting graphs? 
For this purpose, a test was constructed, designed to 
measure the abilities neeessa.cy :for _the re.ading o:f graphs. A 
preliminary test o:f 84 multiple-choice items was given to a 
small number o:f pupils not taking the :final test. This was 
revised into a :fina~ test consisting o:f 10 graphs with 60. 
mu~tiple-choice items. The :final test was given to 163 un 
selected pupils in grades 6 and 8 in a Boston public school 
district. This included all o:f the pupils in grades 6 and 
8 in this district. 
·<-41 40. 
Conclusions 
1. This study shows a significant dirference in 
ability to read and interpret graphs as measured bY. this test 
between grades 6 and 8. The critical rauio or 4.54 is well 
above the accepted one per cent level or conridence. Matura-
tion and train1ng may be a factor in ability to interpret 
graphs. 
2. The correlauion of .61 between I.Q. and test 
scores shows that intelligence does affect ability to read and 
interpret graphs to a moderate degree, but that abilit~es othe 
than intelligence must be needed also. 
3. The correlation o~ .blbetween reading grades and 
test scores indicates that reading ability is a factor in read 
ing and interpreting graphs, but that other abilit~es beside 
reading are necessary. 
4. The item analysis reveals that 53·out of the 60 
items are statistically significant at the one percent level 
of confidence. 
5. The test, as a whole, was easy f'or a large number 
of pupils. 
6. The test reveals weakness in the following areas, 
and indicates the need of instruction in these areas: 
a. Understanding that actual ~ounts are not 
shown on a percentage graph. 
b. Use of the proper scale when two separate 
scales are used with two variables. 
Co Use of the key to transpose numbers on the 
seal eo 
d. Ability to make comparisons. This appeared 
to be the greatest weakness. 
eo Ability to understand trends. 
f. Use of Sub-titles and caption heads. 
go The test reveals strengths in the following 
areas: 
a. Reading amounts directly from a · 
graph Without use of a key or symbol 
b. Reading of rank from a graph. 
c. Comprehending the topic on which the 
graph gives information from the 
title. 
Limitations of this study 
l. The test could include a greater number and types 
of graphs used in text books. 
2. The population sample was small. 
3. No grade 7 pupils were used in this study. 
Suggestions for fUrther research 
1. Construction of a similar test using other types of 
~ graphs encountered on the Junior high school level. 
2. Use of the .test with a larger sample. 
3. Revising the test, omitting items not significant. 
4. Constructing a workbook of graphs for pupils on the 
junior high school level ~o be used as class exercises 
- ., 
TEST OF ABILITY TO READ AND 
INTERPRET GRAPHS. For Grs. 6,7~8o 
NRms ~~""""'------------·-····--------- Age Yrs. Mos. 
_G:rade ________ . . __ __ ____ _ ______________________ S.c..hool 
~--------------------------~------~--0~--=----------------------=~====d 
This is a test to see i~ you can read and understand graphs 
such as are found in your textbooks. 
Every question can be answered by studying'the graphs& 
The titles, numbers and keys on the graphs will give you clueso 
SAMPLE 
POPULATION OF JAPAN 
DIRECTIONS: Study the graph, then answer the questions 
by filling in the space under the right number~ 
What was the population of Japan in 1890? 
(1) 3 million people (3) 5 million people 
(2) 15 million people (4) 3 hundred people 
I '2. "5 4 
iliOD 
Number (2) 15 million people is the right answer? so 
the space under number 2 is ~illed in. 
The answers for all the tests are to be marked in the 
same way as the sample aboveo 
TEST 1 PICTOGRAPH 
NUMBER OF DAYS TO CROSS TEE ATLANTIC 
1874:&~~& GREAT ASTERN 
~· Mo :sTATES 
- - .._., __ _ 
lo The Santa Maria crossed the Atlantic in the year: 
(1) 1934 (2) 1492 (S) 1850 (4) 1874 
~---------------------------------------------------------------
2. This pictograph shows: 
1 
oono 
(l)Mow many boats crossed the Atlantic 
(2) Number of days the sun was shining 
(3) Number of days needed to cross the Atlantic 
0
1 8~ ~ 04 in different years t: u (4) The cost of boats in different years 
·------~-------------------------------------------------------- . -----------
3. How long did it take the Santa Maria to cross 1 
the ocean? i · I 2. 3' 4 (1) 14 days (3) 20 days 
(2) 4 days (4) 40 days D 0 Q 0 
-------~-------~------~------------------~--------------------·M --------~------
How much longer did it take to cross the Atlantic 
in 1492 than in 1952? 
(1) almost 10 times as long 
(2) twice as long 
(3) 3 times as long 
(4) 4 timea as long 
I 2. 3 4 
0 0 0 0 
---------~-------------------------~------~-------------------- --------------
5& This pictograph shows that as the years advance 
it takes; 
(1) less time to cross the Atlantic 
(2) about the same time to cross the Atlanti9 
(3) more time to cross the Atlantic 
(4) the graph doesnrt show 
l 2. 3 4 
0 0 D 0 
·-------------------------------------------------------------- --------------
ii 
TEST 2 BAR GRAPH 
PEDESTRIANS KILLED IN AUTOMOBILE ACCIDENTS 
. IN THE UNITED STATES 
~ 1 How many pedestrians were killed by automobiles 
in 1944? 
(1) 11~800 (3) 9,000 
(2) 11,000 (4) 9,900 
2 
I ~ 3 4 
o o o n 
-----------~------------------------------------------------------- -------------
2 In what 
killed? 
(1) 
( 2) 
year were the greatest number of pedestrians 
1944 
1946 
(3) 1943 
(4) 1945 
I 2 "3 4 
no o o 
---------------~~~------~----~-------------------------------------- --------------
3 What year did not have an increase in the number 
of accidental deaths by automobile? 
{1) 1946 (3) 1944 
{2) 1945 (4) 1943 
I ?. 3 4-
IT 0 0 0 
----------~----------------------------------------------~-------- --------------
4 This graph shows us that: 
(1) thousands of people have ears 
(2) hundr~da of ~eople are killed each year 
by automobiles 
·-,·-~·- · (
4
3) millions o:f people are killed every ·year 
( ) thousands of people are killed every year 
by automobiles 
I ~ 3 4-
0 0 0 .o. 
- ------------------------·--------------------------=----~-------- ---------------
I~ 5 BOw do the number of accidents compare each year 
from 1944-1946? 
(1) more accidents. each year 
-( 2) less accidents each year 
- ·'" --~- (3) . ab~~t the same number each year 
(4) can't tell from the graph 
----------------------------------------------------------------
2. J 4-
0 il D D 
TEST 3 PICTORIAL BAR GRAPH 
covered in an hour(numbers indicate miles) 
u l ~ This graph shows the: 
(l) cost of six ways of traveling 
(2) speed in an hour of e·ways of traveling 
( 3) speed in a· day- of- several ways of t.raveling 
(4) hours needed to travel a mile 
-----------~--~-------------------~--~-----------------------------
2. The ntiril.bers in the boxes represent: 
(l) number of miles covered in a day (2) hours needed to travel a mile - --
{3) number·of miles·covered·in an hour 
(4) cost of each way of traveling 
I 2 3 4-
u 0 0 0 
I :G 3 4 
o o an 
-----------~--------------------------------~---------~------------~ ------~-----
3. Kow·much time does it take to go l40 miles 
by automobile? 
(l) 5 hours (3) 2 hou.rs 
( 2) l day · ( 4) l hour 
I 2, 3 · 4 
IT 0 0 0 
.. _ -·-- .... , .. -· . . . -· ..... .. . . .. -· - . . ... - ----------------------------------------~-~----~---~--~----~-------~ --~---~-----
4. How long does it take to go 250 miles by plane? 
(l) 2 hours (3) 6 hours 
( 2) l. day (4) J. hour . 
------------------------------------------------------------------~ 
5o Reading the graph from the top down~ each 
way of traveling • ~a.: 
{l) slower · -· {3) faster 
(2) about the same 
I ~ 3 4 
0 0 D U 
__ ..._ ___ ....... ___ ~ 
l 2 3 4 
D n o a 
-------------------------------·--~----~--------------------------~--------------
·' .' 
TEST 4 PICTOGRAPH 
POPULATION MOVES WEST 
Rest of the U.S. East Coast States 
18 0 
Each symbol represeYlts to~o of total population 
What percent of the population lived in the East coast 
states· in 1820? · 
(1) go% (2) 2o% (3) so% (4) 1oo% 
4 
I l. 3 4-
0 0 0 0 
----~---~--------------------~-~---------------------------------------------
2. How does the proportion of.the·u.so population in the 
East coast states in 1800 compare with 1860~ 
(1) about the same in·lsoo· (3) graph doesn 1 t tell 
(2) almost twice as much 1n isoo (4) less in 1800 
I :;2. 3 4 
0-0 IT 0 
----------------------------------------------------------------- -----------
3 • Which part of the U.S o was growing more rapidly from 
1800-1860? 
(l) west (2) north (3) south (4) east 
I 2. 3 4 
anon 
- ----~~~---~w-------------------------~--------~~------------~--- -------~---
4. :From 1800-1860, the proportion of the UoS ... population 
in the East-coast states was: 
(1) decreasing (3) not changing 
(2) increasing (4) graph doesn't tell 
t 2. 3 4 
~ D 0 0 
-------------------------------------------~---------------------- ---------~~ 
5. This graph shows that the aetual number of people living 
in the Eas:t:-coast.sta:t:es in 1860 was~ 
(1) less than the nttmber in 1800 
. ( 2) more thaJJ. the number in 1800 
(3) graph doesn't tell 
(4) just the s~e 
I 2. 3 4 
OOOQ 
/' 
5 TEST 5 LINE GRAPH 
RlSING TREND OF UoSD FOREIGN TRADE 
~~ lo This graph shows us that UoSo foreign trade is: 
(1) falling since 1935 (3) .rising since 1935 
(2) not changing since 1935 (4) gra]>h doesn't show 
I 2. .3 + 
0_00 0 
-----~-------------------------~--~--~---------------------------
2. About how much was the value of expor~s in 1935? 
(1) 2~ dollars (3) 2t billion dollars 
(2) 5 million dollars (4) graph; doesn't show 
1 2 3 4 
0 0 0 0 
~--~----------------------------------------------------------- -----------
3 • In what year was there a sharp drop i,n exports? 
. (1)- 1935 .(2) 1947 (3) 1941 (4) 1945 
I :Z. 3 4 
DODO 
----~---------~--------------------------------~~--------------- ------------
4~ What year showed the greatest difference between 
ex]>orts and imports? · 
(1) 1939 ( 2} 1944 (3) 1945 (4) 1946 
I Q. ::l 4 
0 D 0 0 
-----~--------------------------------------------------------- ------------
5 0 In what year were the exports and imports 
about the same? 
(1) 1942 (2) ~944 (3) 1935 (4) 1947 
I 2 3 4 
DODO 
~-------------------------------------------------------~--------- ------------
6o W4at is the trend of the u .. s .. exports since 1935? 
(l) no change at all · 
(2) leas exports f'rom year to year 
(3) increase in exports from year to year 
(4)-graph doesn't show , 
I ~ 3 4 
-u o o o 
·-----~----------------------------------~------·~----------------- ------------
7 o How does the trend of exports from 1935-1947 compare_ 
11 with the trend of imports in the same period? 
(1) greater increase in exports than imports (2) imports and exports increased about the same 
(3) imports and exports both deereased 
{4) greater inerease in imports than eXports 
·-----------------~-~~--------------------------------------------
I ~ 3 4 
D 0 0 0 
.e 
).f l. 
~EST 6 HORIZONTAL BAR GRAPH 
WORK DONE BY. IMMIGRANTS 
IN 1890 
Each bar stands for: 
(1) number of p·eople 
(2) an industry (3) produetswe raise {4) UoSo exports 
6 
I 2. 3 4 
D 0 0 0 
----------~------------------------------------------------------- -----------
2. What percentage of work in the clothing industry 
was done by immig~ants? 
(1) so% (2) 9o% (3) 95% (4)' 7o% 
I ~ 3 4 
0.0 0 0 
~--------~---------------~----------------------~---------~~------ ---·--------
3. How mueh of the work in the shoe industry was 
done by immigrants? 
(l) go% .{2) 7o% (3) so% (4) so% · 
I 2 3 4 
DODO 
----------~-~----------------------~-----------------------------------------
4. Which industry had the 
immigrants in 1890? 
(l) shoe industry 
(2) coal mining 
greatest proportion of 
(3) .furniture industry 
{4) clothing industry 
I :2. 3 4 
0 0 0 0 
~ --------~-------------------~------·"-------------~----~-------- ------------
5o How does the percentage of immigrants irl_ t.Q.e 
3-v elothing industry compare with the percentage 
of immigrants in the tobacco industry1 
(l) about the same 
(2) almost twice as ~ch (3) one-half as mueh 
(4) 3 times as much 
I 2 3 4 
0 0 0 0 
------------------------------------------------------------~---- ------------
r TEST 7 OIROLE GRAPH 
HOW PEDESTRIAN ACCIDENTS HAPPEN 
!.00 5=14 YEAR OLDS .. 
?3 1. lfow do mo:;l'b of the accidents happen? 
(1) crossing at eorners 
(2) playing in the street 
(3) eressing in the middle of the block 
(4) coming from behind parked ears DODD 
----~----------------------------~------------------------------ ------------
2.. According to the graph$ where is it sai'est for 
5-14 year old children to cross the street? . 
(1) at corners 1 ~ 3 + 
( 2) :in the middle of the blo ek 0 0 0 n (3) graph doesn't show U 
-------------~---------------------------------------~---------- -------------Apout one-fourth of all accidents are caused by: 
(1) playing in the street 
('32) crossing at corners ( ) coming from behind parked cars 
(4) crossing in the middle of the block 
.1 2 3 4 
oono 
-----------~---------------~------------------------------------ -------------
What proportion of all aec;i.dents is caused by 
crossing in the middle of the block? 
· (1) about one ... half (3) almos.t none (2) nearly all. {4) about one-third 
-------~~---~---~-------~-----------------------------~-~---~~--
How does the number of accidents caused by e~ossing 
in the middle of the block compare with those · 
caused by crossing at corners? 
.(1) three times as many 
( 2) one-l:l.a.lf' as many (3) almost twice as many 
I :2. '3 + 
0 0 0 0 
I ~ 3 4 
o on o 
--------------------------~-------------------~-~--------------- ------------
... 
; 
.. 
2.0 
0 
1910 
TEST 8 LINE GRAPH 
HORSES & . MULES AND TRACTORS ON FARllffi 
JAN, 1, UNITED STATES 1910-1948 
/ 
..,.. 
........ 
1925 1930 !935 
8 
1~00 
600 
1 ~ 1 o How many horses and mules were used on f'arms 
in 1910? 1 2- l 4 
(1) 25 hundred / (3) 25 million o o o o 
--------------~=~-=~-~~~~~~------~~~~-=~-~===~~---------<-----+-----------
20 What is the trend in the number of' horses and 
mules from 1910- 1948? 
(l) deerease in number 
{ 2) no change increase in number graph doesn't show 
I 2 3 4 
DODD 
---------------------------~-------------------------------------------------
3o How many tractors were used on farms in 1948? 
(1) 2800 tractors 
{2) 3000 thousand tractors 
(3) 2600 million tractors 
( 4) 48 million trae·tora 0 0 0 0 
-------------~------------·---~--------~-------~-~-~-~~-----------------------
4o In what year does the decline in the number of 
horses begin? 
(1) 1912 ( 2) 1918 ,( 3) 1940 (4) 1.930 DODO 
---------~~------------------------------~-------------------------------------
5o How does the trend in the number of horses and 
~~ mules from 1910-1948 compare with the trend in 
the number ef tractors from 1910-1948? 
(l) number of horses decreasing while traetors 
increase 
(2) num"Qer of tractors deereasing while horses 
inQrease 
{ 3) no ebange in either one 
(4) both the number @f Jaorses and traetors 
increase each year 
-------------------------------------------------~-----------------
TEST 9 DOUBLE BAR GRAPH 
FOREIGN-BORN POPULATION OF TEE UNITED STATES 
3 
2 
(f) 
z 
~1 
..J 
_J 
~ 
~? lo Which country contributed the mqs~ people in 1900? 
( 1 ) England ( 3) Ge !"many 
( 2) Italy ( 4) Ireland 
I 1 3 4 
uooo 
~---------------------------------------------------------------- ------------
2., In 1900~ Ireland contributed more people than: 
(1.) Norway 
(2) Austria 
(3) Russia 
(4) Germany 
I 2. 3 4 
DODO 
----------------------------------------------------------------- ------------
3o What country contributed about the same number of 
people in 1900 and 1910? 
(1.) Russia (3) Italy 
(2) Austria (4) England 
I :;( 3 4-
0000 
-------------------------------------------~--------------------- ------------
4ft What eountry contributed more people in both 1.900 
a.n.d 1910 than any 0ther country? · 
(1) Italy (3) Norway 
(2) Germany (4) Russia 
I ~ 3 4 
OQOO 
__ ....,. ____________________________________________________________________ . ______ _ 
-
··": 
"-. 
·:, 
5 .. Row many countries 
191.a than in 1.900? 
(1.) all 
(2) none 
TEST 9 ( eonVt) 
contributed more people in 
(s) 2 
(4) 4 
----------------------------------------------~-----------------~--
6 o: What country had a sharp drop in numbers :from 
1900 to 1910":? 
(1) Ireland 
·· .. · ·· ·· · ( 2) England · 
(3) Germany 
(4) Italy 
I '). 3 4-
0 Q ~ 0 
I 2 3 4 
D 0 0 0 
----------------------------------------~--~---~~----------------~-- -----------
7;. Rowma.ny countries eontributedmore than 
one million people in both 1900 arid 19101' 
.(l) 4 
-- .... _ ....... ~ ' 
(2) none 
(3) 1 
(4) ~11 
I 
I :2 3 4-
0TIDO 
-~------------------------------------------------------------------ ----------
s. How many people did Ireland contribute in 191.0? 
(l) almost 2 million 
(2) a little over 1.~ million 
(3) l million 
{4) a little over ~ million 
I 2. 3 4-
0000 
---~----~~---------------~----------------------------------------- ----------
9. This graph shows that the :foreign-born popUlation 
:from 1900-l910.was: 
(l) increasing (3) decreasing 
( 2) not ch~nging (4) graph doesn't show 
. . 
I lt 3 4 
DOD~ 
----------------------------------------------~-~~---~-------------- ----------
lOo What eountcy contributed less tba.n ~ million 
S'...., people in an:y. p_eriod ~ 
{1) Germanl'. 
(2) Irel..a:nd 
(3) Italy . 
{4) Finland I ~ o 4 DODO 
-------------------------------------------------------------~-~--- ----------
11 
t)) l., 
TEST 10 PICTORIAL BAR GRAPH 
NEEDS FOREIGN MARKETS 
'- AIRCRAFT & 
•• 1.... '. -· : ~ ' ' '' •: ~ ~· • :• •I' • I ~. l I ,• ~ ' ' ' •" ' • . . . '· ,·· ·'-:··' ::' .... J COTTON 
LUBRICATING e]Dl.-- . ·,·. -· -:--- ·--, ,. t.--; f ..... ' • • ' ·,~: • ... 0 A'- • 0 - • 0 ', -#" • \ : 0 : ~ ! ~~ 0 ·: 
TOBACCO LEAF rg.mr~. . , ·-- . .: .. - . . . . - ... : ' : •' . ' , ·. I L_ • . ' w ~ • ' ... 
OFFICE l!'ilr-•• ·, : . •' •' ' -tr.111P. •• - ' '. 'i~.:: · ... : ~---·: .. _: .·. .. ---·~ .. ·:_ ... 
RICE 
SALMON 
rtj . , . . :; ,. .. :. ·' ' . . . ' . ' '. . " 
.. 
' .. - -. . . .. . -~ 
I' '- -· ·. -· : . ' . ·:. . . . ·. . '; 
APPLES ti~ " . '7 - ·-;: . ·~ . . - _.. ·• ~ , . -- :_~ ' . ' . . ·.. .. --·---~---- ... :·,.:/ 
80 100 
peraent 
Exports ~ (each symbol 10%) 
Used in UaS.A. 
Each white symbol stands for: 
(1) 10% of total production used in the U~So 
(2) 10%. of the cost of' produets 
(3) 10% of total production that is exported 
(4) total production of each product 
I 2. 3 4 
DODO 
----------~--~-----------------~---~------------------~---------- ------------
2., The entire bar (blaek and white sections together) 
represent: 
(1) total foreign production 
(2) total UoSo eXports of one product 
(3) total UoSo produetion of one product 
(4) total U~S~ imports of one product 
-------~------~-----------------------~--------------------------
3o What percentage of the cotton produced in the 
u .. s., is exported? 
(J.) 33% (3) 60% 
( 2) 70% (4) 10% 
I 2 3 4 
DOOQ 
rrono 
----------------------------------------------------------------- ------------
-
... 
> 
TEST 10 (con't) 
4. Which of these products exports the smallest 
percentage of the amount p;r:>oducE?d? 
(l) tobaeco leaf (3) apples 
(2) cotton (4) riee 
.··-1 
12 
0 IT 0 0 
------------------------------------------------------------------- ------------· 
5. · How much of 
u .. s .. is not 
(l) 50% 
(2) 7o% 
the lubricating oil produced in the 
export·ed? 
(3) 95% 
(4) so% 
------------------------------------------------------------------ ----------·· 
6. For how many of the ~roduets is the percent 
ex:ported less than. the percent used in the u.s .. A., 
(l) none 
( 2) 4 
(3) all 
(4) 3 
1 2. 3 4 
0000 
---------------------~--------------------------~----~----~--~----------------i 
7. Which of these products has the largest percentage 
of its production exported? 
(1) tobacco leaf (3) rice 
(2) salmon (4) cotton 
I :t 3 4-000Q 
-----------------------------------~------------------------------ ------~----
~0 8. How does the proportion of cotton production which 
the u .. s .. ex]>orts compare with the proportion of 
apple J>roduetion which it e:xpe>rts? 
(l} twiee as mueh e@tton is ex:ported 
(2) over three times as mueh eetton is ex~orted 
(3) same ~ro~or~ion of eaeh is e~orted 
{4) ~ aa mush eotton ls e:xpor~ed 
I ~ 3 4 
DODD 
----------------------------------------------~-------------------- ··---------
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